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I. TSNA PRECURSORS : 

A. Objective: To determine the precursors of MS TSNA,. 

Bi. Results : A nicotine amino acid ester,,, t-butyl 2- (3-pyridinyl) -1- 

pyrrolidinylacetate (1), has been applied to a high nitrate, low 
alkaloid burley filler for the purpose of determining whether this; 
material could serve as a model of bound nicotine. When the 
corresponding cigarettes were smoked, no significant differences 
in MS TSNA deliveries were found between these cigarettes and the 
control. 


Work was continued to develop methods for determination of 14 C-NNNi 
and 14 C-NNK. This methodology is needed to determine if MS 14 C— 
TSNA formation occurs in cigarettes containing 14 C-nicotine. 
Standard X4 C-NNNi, 14 C-NNK and 14 C-nicotine were successfully 
separated on an Ultrasphere ODS column using a MeOH/O.2% 
triethylamine phosphate (pH 7.2) gradient. A radioactivity 
detector was utilized. 14 C activity between 0.I and 0.5 nCi was; 
detectable under these conditions. Also, work was carried out to 
expand previously developed TLC methology to the isolation of am 
NNN/NNK fraction from; 2R1 cigarette smoke which was spiked with' 
labelled NNN and! NNK. 

An RL prepared from burley (Bu) CEL + sugars on Bu base web (BW) 
was smoked for MS TSNA deliveries. The sugars (glucose 7%, fruc¬ 
tose 6.5%, andl sucrose 0.9%) were added to mimic the sugar levels 
found in oriental (Or) CEL. When compared to a similar RL without 
added sugars, the TSNA levels found in MS smoke from BuCEL + 
sugars on BuBW were reduced by amounts similar to reductions 
obtained from 1/2 BuCEL + 1/2 OrCEL on BuBW as reported earlier. 
Reductions in NNN (60-6,2%) and NNK (52-53%) were almost identical 
for the two samples, while the sugar addition produced a; 14% 
reduction in NNK as compared' to a 38% reduction for the mixed! 
solubles RL. When considered! together with FTIR-EGA evidence, the 
data suggest that the reduction, in TSNA is due to a reaction 
product (or products) formed fromi sugars and soluble ammonia. 

D. Plans: Since the t-butyl! ester (1) did not result in TSNA forma¬ 
tion the corresponding free acid will be prepared and! the experi¬ 
ment repeated to determine if esterification may have prevented 
loss of the carboxyl group. When methods development is complete, 
cigarettes will be prepared from filler containing 14 C-nicotine. 
The cigarettes will be smoked and the method! used to determine if 
NNN and NNK are formed from nicotine during smoking. Also planned 
are sugar additions to other fillers, and 1 overspraying of ascorbic 
acid on the sugar-treated fillers to determine if further 
reductions occur due to TSNA decomposition. 
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E. References : 

Haut, S. A. Notebook 8595, p. 188'. 
Hassam, S. Notebook 3712, p. 62. 
Morgan, W. R. Notebook 8579, p. 96 


II. TSNA REMOVAL STUDIES: 


A. Objective : Tb explore the possibility of extracting TSNA from 
stored tobacco using an extraction, fluid compatible with current 
processing. 

B. Results : Cigarettes were prepared from a control DBC hurley and 
four DBC hurley fillers which had been extracted with various 
mixtures of ethanol in hexane (EtOH/Hex) (using a cation exchange 
scrubber) in addition to the corresponding control. These ciga¬ 
rettes were smoked for TSNA delivery. The fillers varied consid¬ 
erably in nicotine and minor alkaloid content. The deliveries of 
NNN and NAT on a "grams filler consumed" basis correlated well 
with the concentrations of nornicotine and anatabine, respec¬ 
tively, but the delivery of NNK was not dependent on the nicotine 
content. The data were used to determine conditions needed for 
preparation of larger amounts of two extracted fillers. In one 
case, the objective was to prepare a Bu filler depleted in nico¬ 
tine and TSNA but containing minor alkaloids, for use in future 
studies of TSNA pyrosynthesis. A 5% EtOH/Hex extraction was 
carried out to prepare this filler. In the other case the objec^ 
tive was to prepare a Bu filler with as low a TSNA delivery as 
possible. A 40% EtOH/Hex extraction was utilized for this objec^ 
tive. In both cases the cation exchange scrubber was used, and the 
extractions were run at room temperature., A separate extraction 
was carriedl out using resin that had been used for an earlier 
extraction and subjected to a cleaning process to determine if the 
resin can be recycled. 

C. Plans: The newly extracted: fillers will be analyzed for TSNA and 
alkaloids, and MS smoke TSNA deliveries will be determined. The: 
extracts have been concentrated, and their TSNA and alkaloid 
levels will be determined!. If essentially all the TSNA and! alka¬ 
loids were retained by the resin, the extracts will be added! back 
to a portion of each filler. The low alkaloid/TSNA fillers, with 
and without extract addback, will be evaluated for subjective®. 

D. References : 

Haut, S. A. Notebook 8595, p. 188. 

Tickle, M. H. Notebook 87116, p. 94. 

III. CROSSED SOLUBLES/BASE WEB STUDY (CHEMISTRY) : 

A. Objective : To investigate the smoke chemistry of model cigarettes 
made from all possible combinations! of solubles: from bright, 
burley and oriental, tobaccos on: base webs from the; three tobaccos. 

7 6 ; 


Source: https://www.industrydocuments.ucsf.edu/docs/jnkmOOOO 


2022221807 



6908-3 


B. Results: Ten solutions representing fractions separated using an 
ultrafiltration membrane (nominal MW 1000) were sprayed onto' 
bright base web (BrBW) and smoked. The CSCs were submitted to 
Project 6906 for Salmonella /microsome (S/M) assay. 

The electrodialysis equipment to be used for removal of: salts from 
CEL solubles has been obtainedl fromi the warehouse, and cleaned 
prior to being restored to service. A 240V service has; been 
installed!, and parts have been ordered. 

Samples of the butanol and water fractions from a continuous 
BuOH/aqueous partition of BuSl were given to R. Izac for gel 
filtration chromatography. These two fractions as well as; two 
peaks from gel filtration of BuSl will be submitted for spraying 
onto BrBW, followed by determination of S/M activity of the 
corresponding MS CSC. 

Solutions for 18 ^ample s, including controls, have been prepared 
as part of the Ca add-on experiments and submitted (to R. 
Hellams) for spraying, and cigarette making. Subsequently, the 
CSCs will be submitted for S/M activity testing. Additional 
solutions representing various levels of y-globulin added to BrCEL 
for spraying onto BrBW have also been prepared and await filler 
application, cigarette preparation, and S/M activity determina¬ 
tion. 

C. Plans : No further work is planned involving ultrafiltration. A 
report will be written summarizing the Ca add-back dhta when all 
phases of the work have been completed. S. Hassam joined! Project 
6908 on November 1, 1988, and will begin aissumingi responsibility 
for the crossed-solubles base web studies. 

D. References : 

Magin, D. Notebook 8660, pp. 80-82. 

Hassam, S. Notebook 8712, p. 62. 


IV. ANALYTICAL PROCEDURES: 


A. Objective : To develop and maintain analytical methodology for 
TSNA or other compound classes where information is needed for 
determining relationships of TSNA to their precursors. 


B. 


Results : Work continued on the development of a simultaneous 

VNA/TSNA analysis method. Precuts from the alumina column using 
methylene chloride and a mixture of hexane/methylene chloride were 
not successful in cleaning the VNA fraction of the components 
which cause the GC/TEA precolumn to deteriorate. Testing of a 
different precolumn packing is currently being performed. 

The GC/NPD method for nicotine andl minor alkaloids was reestab¬ 
lished. Initial problems with the: collector on the HP 5880 GC 
were solved after the collector was replaced.. The method was used 
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for analysis of 60 samples submitted by Project. 1704, as well as 
several fillers from other studies: carried out in. Project 6908 . 

C. Plans : Continue development of the VNA/TSNA method. 
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